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QUESTION 1:           [10] 
a. What is a derivative security?        [1] 
b. Carefully explain the difference between selling a call option and buying a put option.  [2] 
c. What is the difference between entering a long forward contract when the forward price is 
R50 and taking a long position in a call option with a strike price of R50?   [2] 
d. Identify the main institutional differences between futures contracts and forward contracts. 
[5] 
QUESTION 2:           [12] 
Suppose the following are the spot prices and futures prices: 
Month Spot price (Rands) Futures price (Rands) 
0 80.00 81.00 
1 80.50 81.56 
2 81.11 82.19 
3 80.89 82.07 
4 80.54 81.63 
5 81.33 82.23 
  
a. Under what circumstances are (i) a short hedge and (b) a long hedge appropriate? [2] 
b. Derive the minimum variance hedge ratio.      [4] 
c. If the 𝜌 = 0.2, calculate the minimum variance hedge ratio    [6] 
 
QUESTION 3:            [6] 
A company enters into a short futures contract to sell 5 000 bushels of wheat for 750 cents per bushel. 
The initial margin is R3 000 and the maintenance margin is R2 000. 
a. What price change would lead to a margin call?       [3] 
b. Under what circumstances could R1500 be withdrawn from the margin account?  [3] 
 
 
QUESTION 4:           [10] 
a. Consider a 12-month forward contract on a stock with a price of R120. We assume that the 
risk-free rate of interest is 8% per annum for all maturities. We also assume that dividends of 
R1.75 per share are expected after three months, six months, nine months and twelve 
months. Assume the forward price is R100. Is there opportunity for arbitrage? Discuss the 
Strategy.          [4] 
b. The 2-month interest rates in Switzerland and the United States are 1% and 2%, respectively, 
per annum with continuous compounding. The spot price of the Swiss franc is $1.0500. The 
futures price for a contract deliverable in 2 months is also $1.0500. What arbitrage 
opportunity does this create? What is the profit of this strategy?   [6] 
 
 
QUESTION 5:           [6] 
Company A wishes to borrow US Dollars at a fixed rate of interest. Company B wishes to borrow 
Japanese Yen at a fixed rate of interest. The amounts required by the two companies are roughly the 
same at the current exchange rate. The companies are subject to the following interest rates: 
 Yen Dollars 
Company A 3.3% 7.6% 
Company B 4.5% 8.2% 
 
a. Design a swap that will net a bank, acting as an intermediary, 30 basis points per annum. The 
profit of Company Y should be thrice the profit of Company X, and ensure that all foreign 
exchange risk is assumed by the bank.        [6] 
QUESTION 6:           [15] 
a. What is the lower bound for the price of a European put option on a non-dividend paying 
stock when the stock price is R12, the strike price is R15, and the risk-free interest rate is 6% 
per annum?          [2] 
 
b. Given two portfolios: (a) portfolio consisting of a European call plus an amount of cash equal 
to 𝐾, and (b) a portfolio consisting of an American put option plus one share. Prove that  
           [4] 
𝑆0 − 𝐾 ≤ 𝐶 − 𝑃 ≤ 𝑆0 − 𝐾𝑒
−𝑟𝑇 
 
c. Call options on a stock are available with strike prices of R15, R17.50 and R20, and an 
expiration date in 3 months. Their prices are R4, R2, and R0.50, respectively. Explain how these 
options can be used to create a butterfly spread. Construct a complete table showing how 
profit varies with stock prices for the butterfly spread.      [5] 
d. Call options with strike prices R15 and R20, are selling at R5 and R3 respectively. Put options 
with strike prices R15 and R20 are selling at R3 and R5 respectively. Construct the payoff tables 
for a bull spread using put options.       [4] 
 
 
  
QUESTION 7:           [16] 
a) Show from the Black-Scholes pricing formula that when the put option is exercised and 
volatility tends to zero, then 𝑝 = 𝐾𝑒−𝑟𝑡 − 𝑆0      [6] 
b) Can 𝑆𝑒−2𝑟/𝜎
2
 be the price of a traded security? Explain.     [4] 
c) The stock of Predictable Co. is currently worth $100 per share. In one year, this price can either 
be $120 or $90. Predictable Co. stock does not pay dividends. The annual continuously 
compounded risk-free interest rate is 5%. The strike price of a European call option on 
Predictable Co. stock is $110. Using, the one-period binomial option pricing model, find the 
price today of one such call option on Predictable Co. stock.    [6] 
 
  
